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Clouston syndrome (hidrotic ectodermal dysplasia) is an
autosomal dominant disorder characterized by the triad
of nail dystrophy, alopecia, and palmoplantar hyper-
keratosis. Recently, linkage of a Clouston syndrome
locus to chromosome 13q11-q12.1 was reported in eight
families of French-Canadian descent. We have confirmed
linkage to this region in four additional families: two of
French-Canadian descent, one of Scottish–Irish descent,
and one French family. Multipoint linkage analysis gave
Clouston syndrome (MIM no. 129500) is an hidroticform of ectodermal dysplasia, inherited as an autosomaldominant trait with high penetrance. Clinical findingsinclude dystrophic nails, alopecia, and palmoplantarhyperkeratosis (Clouston, 1929, 1939). Recent reports
indicate that a locus for Clouston syndrome maps to the pericentromeric
region of chromosome 13q in eight French–Canadian families (Kibar
et al, 1996). A second large Indian family also shows linkage to the
same region (Radhakrishna et al, 1997).
In this study, we confirm linkage of the Clouston syndrome gene
to the pericentromeric region of chromosome 13q in an ethnically
diverse group of families. We demonstrate further evidence for a
common haplotype among the French-Canadian families, which is not
shared by families of either French or Scottish–Irish descent.
MATERIALS AND METHODS
Patients Families CS1 (Scottish–Irish), CS2, and CS3 (both of French-
Canadian descent) were previously described by Hayflick et al (1996). Family
CS4 is a French family affected through five generations. An affected cousin of
the mother was reported by Giraud et al (1977). This patient showed classical signs
of Clouston syndrome, including sparse hair, nail dystrophy, and hyperkeratosis.
Blood samples were collected from a total of 38 individuals in four unrelated
kindreds with a total of 21 affected individuals (nine males and 12 females).
The maximum possible lod score for these families is 6.62 at θ 5 0. DNA was
isolated by standard procedures (Miller et al, 1988).
Genotyping Polymorphic markers from chromosome 13q (D13S1316,
D13S175, D13S141, D13S143, D13S115, D13S1236, D13S1243, and D13S221)
were studied. All markers typed were PCR-based short tandem repeat,
microsatellite markers (Hudson et al, 1992; Petrukhin et al, 1993; Gyapay et al,
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a lod score of 5.09 at marker D13S175. The two families
of French-Canadian descent share haplotypes with those
reported by Kibar et al (1996), indicating a common
founder. The French and Scottish–Irish families do not
demonstrate the common haplotype, indicating that the
mutations in these populations are most likely of different
origin. Key words: gene mapping/hyperkeratosis/microsatellite
markers. J Invest Dermatol 111:83–85, 1998
1994; Dib et al, 1996). Analysis of microsatellite markers was performed as
previously described (Litt et al, 1993).
Linkage analysis Linkage analysis was performed using the LINKAGE 5.1/
FASTLINK 3.0P packages (Lathrop et al, 1984; Cottingham et al, 1993; Scha¨ffer
et al, 1994; Scha¨ffer, 1996). Clouston syndrome was modeled as a rare, autosomal
dominant disorder with complete penetrance and an estimated gene frequency
of 10–5. Marker allele frequencies were derived from the genotypes of 13
unrelated spouses participating in this study and from the Center d9Etude du
Polymorphisme Humain database. Marker order is based on a yeast artificial
chromosome contig and expressed sequence tag map of the pericentromeric
region of chromosome 13 (Guilford et al, 1995) and on the Ge´ne´thon map.
RESULTS AND DISCUSSION
For marker D13S1236 the combined two-point lod score was 4.82 at
θ 5 0 (Table I). Three other markers, D13S1316, D13S175, and
D13S141, also showed no recombination with Clouston syndrome at
θ 5 0 (with respective Zmax of 3.61, 2.53, and 2.80). Lod scores for
markers D13S143 and D13S115 are –` at θ 5 0 because there are
obligate recombinants in families CS2 and CS3, respectively. The lod
score for marker D13S1236 is not negative at θ 5 0 because both
families CS2 and CS3 are uninformative. Multipoint linkage analysis
using markers D13S175, D13S141, and D13S143 gave a maximum
lod score of 5.09 at D13S175 with the one-lod-unit support interval
spanning 13 centimorgans. These data confirm linkage of the Clouston
syndrome locus to 13q11-q12.1. Haplotypes were constructed for all
families (Fig 1). Linkage data from family CS2 exclude marker
D13S143, the closest telomeric flanking marker found by Kibar et al
(1996). Families CS2 and CS3, both of French–Canadian descent,
share alleles (261–103–125–129) at the first four loci (D13S1316-
D13S175-D13S141-D13S143, respectively) with the eight French-
Canadian families described by Kibar et al (1996), supporting a common
founder. The CS1 and CS4 families do not share this haplotype, though
family CS1 does share the common 125 bp allele for marker D13S141.
We confirm linkage of four ethnically diverse families with Clouston
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Table I. Combined pairwise lod scores for Clouston syndrome and chromosome 13q markers
Lod scores (Z) at recombination fraction (q)
Marker 0.00 0.01 0.05 0.1 0.2 0.3 0.4 qmax Zmax
D13S1316 3.61 3.55 3.29 2.95 2.24 1.48 0.71 0.00 3.61
D13S175 2.53 2.48 2.27 1.99 1.39 0.79 0.26 0.00 2.53
D13S141 2.80 2.75 2.56 2.30 1.75 1.17 0.58 0.00 2.80
D13S143 –` 1.46 1.95 1.96 1.65 1.17 0.60 0.08 1.98
D13S115 –` 0.65 1.16 1.21 0.99 0.63 0.26 0.08 1.21
D13S1236 4.82 4.73 4.39 3.95 3.01 1.99 0.95 0.00 4.82
D13S1243 –` 1.21 2.37 2.60 2.28 1.59 0.77 0.10 2.60
D13S221 –` –2.06 0.39 1.16 1.42 1.12 0.60 0.18 1.43
Figure 1. CS family pedigrees and haplotypes. Alleles are given in number of base pairs of the PCR amplification product. Shading indicates the disease-
bearing chromosomal region; solid symbols indicate affected individuals. *DNA not available.
syndrome to chromosome 13q11-q12.1. The two French-Canadian
families in this study share a common ancestry with those in the
Montreal study and also show a common haplotype. Two families,
one of French descent and one of Scottish–Irish descent, do not share
this haplotype, suggesting that the mutations in these three groups are
of different origin. No clinical features distinguish the common founder
(French-Canadian) families from the others.
Our study provides further evidence that Clouston syndrome is a
genetically homogeneous disease, which will be important when
evaluating candidate genes. Currently, there are no obvious candidate
genes in the region. Because the candidate gene interval is large
(µ13 centimorgans) additional linkage data narrowing the region will
likely be needed before beginning positional cloning.
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